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Challenging Environment 
ÅUncertain surface topography 

(potentially rough/steep at all scales) 
ÅUncertain substrate material properties 

(potentially with reactive constituents)
ÅCryogenic surface temps (70ς130 K)
ÅPotentially high-radiation (2.3Mrad TID)

2) Excavate Surface
Å1 Trench: 0 to  >10cm depth
ÅMultiple sample sites

3) Collect and Package Sample
ÅSeveral cubic cmsof material
ÅUnsorted or processed
ÅSample may need container

4) Transfer Sample
ÅMaintain sample at temp 

< 150 K
ÅDeliver to  instruments

1) Select sample 
location

Limited Lifetime
ÅPrimary Battery Powered

DTE/DFE
ÅTens of kbps 

downlink
Å2kbps uplink
Å100W TWTA
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Surface Autonomy

Sampling Autonomy

Å Mission-level Autonomy System 
Engineering

Å Mission-level autonomy 
prototyping

Å Onboard Plan and Flt/Gnd
Interaction

Å Sampling Autonomy 
Development & Prototyping

Å Tool and effector prototyping
Å CITADEL
Å Surface Simulants
Å Field Test/Demonstration

Mission Autonomy

Å Computation for Autonomy
Å Computation for Autonomy
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Reference Surface Missions specify different strategies that can then be 
developed into functionality in the prototype implementation.


